The aim of this paper 1 is to find the transformation for the coefficients of an N-linear connection on E = Osc 2 M, by a transformation of nonlinear connections, to define in the bundle of accelerations the general conformal almost symplectic N-linear connection notion and to determine the set of all general conformal almost symplectic N-linear connections on E. We treat also some special clases of general conformal almost symplectic N-linear connections on E.
Introduction
The literature on the higher order Lagrange spaces geometry highlights the teoretical and practical importance of these spaces: [4] − [7] .
Motivated by concrete problems in variational calculation, higher order Lagrange geometry, based on the k-osculator bundle notion, has witnessed a wide acknowledgment due to the papers: [4] − [7] , published by Radu Miron and Gheorghe Atanasiu.
The geometry of k-osculator spaces presents not only a special theoretical interest, but also an applicative one.
Due to its content, the present paper continues a trend of interest with a long tradition in the modern differential geometry, i.e. the study of remarkable geometrical structures.
In the present paper we find the transformations for the coefficients of an N-linear connection on E = Osc 2 M , by a transformation of nonlinear connections, ( §2).
We define the general conformal almost symplectic N-linear connection notion on E, ( §3).
We determine the set of all these connections and we treat also some special clasess of general conformal almost symplectic N-linear connections on E, ( §4).
This paper is a generalization of the papers: [10] − [13] . Concerning the terminology and notations, we use those from: [4] , [9] , which are essentially based on M.Matsumoto's book: [2] .
2 The set of the transformations of N -linear connections in the 2-osculator bundle
Let M be a real n-dimensional C ∞ -manifold and let (Osc 2 M, π, M ) be its 2-osculator bundle, with E = Osc 2 M the total space.
The local coordinates on E are denoted by: (x i , y (1)i , y (2)i ), briefly: (x, y (1) , y (2) ).
If N is a nonlinear connection on E, with the coefficients
If N is another nonlinear connection on E, with the coefficients N i (1) j (x, y (1) , y (2) ), N i (2) j (x, y (1) , y (2) ), then there exist a uniquely determined tensor fields 
It follows first of all that the transformation (2.1) preserve the coeffi-
Taking in account the fact that:
it follows: (2) i . Therefore the change we are looking for is:
Proposition 2.1 The transformation (2.1) of nonlinear connections imply the transformations (2.2) for the coefficients
Now, we can prove: We have immediately: (2.3) are the coefficients of an N -linear connectionD on E. 3 The notion of general conformal almost symplectic N-linear connection in the bundle of accelerations Let M be a real n = 2n -dimensional C ∞ -manifold and let (Osc 2 M, π, M ) be its 2-osculator bundle. The local coordinates on the total space E = Osc 2 M are denoted by (x i , y (1)i , y (2)i ).
Theorem 2.1 Let N andN be two nonlinear connections on E, with the coefficients (N
i (1) j , N i (2) j ), (N i (1) j , N i (2) j )-respectively. If DΓ(N ) = (L i jk , C i (1)jk , C i (2)jk ) and DΓ(N ) = (L i jk , C i (1)jk , C i (2)jk ) are two N-,
respectivelyN -linear connections on the differentiable manifold E, then there exists only one quintet of tensor fields (
A i (1) j , A i (2) j , B i jk , D i (1)jk , D i (2)jk ) such that: (2.3)                          N i (α) j = N i (α) j − A i (α) j , (α = 1, 2), L i jk = L i jk + A l (1) k C i (1)jl + A l (1) k N m (1) l C i (2)jm + A l (2) k C i (2)jl − B i jk , C i (1)jk = C i (1)jk + A l (1) k C i (2)jl − D i (1)jk , C i (2)jk = C i (2)jk − D i (2)jk .
Proof. The first equality (2.3) determines uniquely the tensor fields
A i (α) j , (α = 1, 2), [3]. Since C i (α)jk , (α = 1,Theorem 2.2 If DΓ(N ) = (L i jk , C i (1)jk , C i (2)jk ) are
the coefficients of an Nlinear connection D on E and (
A i (1) j , A i (2) j , B i jk , D i (1)jk , D i (2)jk ) is a quintet of tensor fields on E, then: DΓ(N ) = (L i jk , C i (1)jk , C i (2)jk ) given by
The tensor fields (
We consider on E an almost symplectic d-structure, defined by a d-tensor field of the type (0, 2), let us say a ij (x i , y (1)i , y (2)i ), alternate: (1) , y (2) ), and nondegenerate: (3.2) det a ij (x, y (1) , y (2) ) = 0, ∀y (1) = 0, ∀y (2) = 0.
We associate to this d-structure Obata's operators:
where (a ij ) is the inverse matrix of (a ij ):
Obata's operators have the same properties as the ones associated with the metrical d-structure on E, [8] .
Let A 2 (E) be the set of all alternate d-tensor fields of the type (0, 2) on E. As is easily shown, the relation for b ij , c ij ∈ A 2 (E) defined by:
is an equivalent relation on A 2 (E). 
Let N be a nonlinear connection on E with the coefficients (N i
(1) j , N i (2) j ) and let D be an N-linear connection on E with the coefficients in the adapted basis {
Definition 3.2 An N-linear connection D on E, is said to be a general conformal almost symplectic N-linear connection on E, if it verifies the following relations:
where
, are tensor fields of the type (0, 3), having the properties of antisymmetry in the first two indices:
, denote the h-and v α -covariant derivatives, (α = 1, 2), with respect to DΓ(N ).
Particularly, we can give:
Definition 3.3 An N-linear connection D on E, for which there exists a 1-form
where and 
where ω = ω + dρ. 
where 3) we obtain the set of all general conformal almost symplectic N-linear connections, corresponding to the same nonlinear connection N, [13] .
( .3) we obtain the set of all conformal almost symplectic N-linear connections, corresponding to the same nonlinear connection N, [12] .
(iii) If we consider K ijk = 0, Q (α)ijk = 0, (α = 1, 2), and if we preserve the nonlinear connection N, (i.e.N = 0 N ), then from (4.3) we obtain the set of all almost symplectic N-linear connections, corresponding to the same nonlinear connection N, [11] .
(iv) Finally, if we preserve the nonlinear connection N, (i.e.N = 0 N ) from (4.4), we obtain the transformations of general conformal almost symplectic N-linear connections, corresponding to the same nonlinear connection N, [13] .
